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DETAILED ACTION 

1 . This is the first office action on the merits. 

2. The Preliminary Amendment filed May 8, 2006, has been entered. Applicant 
cancelled claims 1-21 and added claims 22-44, which are currently pending before the 
Office for examination. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 22-23, 26-27, 30, 32-33, 35, 37, and 39 are rejected under 35 

U.S.C. 102(b) as being anticipated by TAKAHASHI et al. (JP 10241707 A). Please note 
that all citations to this reference will refer to the included machine translation. 

3. With respect to claim 22, TAKAHASHI teaches a fuel cell that has a separator 
plate that comprises, among other things, a corrugated panel (distribution portion for 
distributing a medium) for current collection which consists of a collecting section and 
form reactant gas channels (distribution structure). Figure 1 , Paragraph 9. 
TAKAHASHI further teaches that the corrugated plate is elastically deformable. 
Paragraph 1 1 . Specifically, the corrugated panel elastically deforms when it is clamped 
against another plate, meaning the distribution structure of the corrugated panel is 
elastic in at least one plane between a loaded condition and an unloaded condition. 
Paragraph 1 1 . 



Application/Control Number: 1 0/561 ,088 Page 3 

Art Unit: 4191 

4. With respect to claim 23, TAKAHASHI teaches that the reactant gas channels 
(distribution structure) are disposed between two plates on a spatially structured layer. 
Figure 1, Paragraph 9. 

5. With respect to claim 26, TAKAHASHI teaches that the plates are secured 
together via clamping. Paragraph 8. 

6. With respect to claim 27, TAKAHASHI teaches that electrode plate (first plate) 
and a separator plate (second plate) are in sealing communication with one another 
(wet seal part) and the distribution structure, i.e. the corrugated panel is disposed 
between the two plates. Paragraph 14, Figure 2. 

7. With respect to claim 30, TAKAHASHI teaches that the distribution structure, i.e. 
the corrugated panel and the reactant gas channels that it forms, is a generally 
parabolic cross-section in the unloaded condition. Figure 1. 

8. With respect to claim 32, TAKAHASHI teaches that the corrugated panel 
(distribution structure) is deformed in the loaded condition. Paragraph 1 1 . 

9. With respect to claim 33, TAKAHASHI does not expressly state that the sidewalls 
of the reactant gas channels are deformed in the loaded condition; however, this is an 
inherent feature. It is inherent because applying enough pressure to the top of an 
elastically deformable to deform the structure would necessarily, even to a small 
degree, deform the side walls of that same elastically deformable structure. 

10. With respect to claim 37, TAKAHASHI teaches that the corrugated panel 
(distribution structure) teaches a plurality of partially different elastic portions, which are 
the reactant gas channels. Figure 1 , Paragraph 1 1 . 
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1 1 . With respect to claim 39, TAKAHASHI teaches that the corrugated panel is a 
media tight plate. Paragraph 14. 

Claim Rejections - 35 USC § 103 

12. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

13. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

14. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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1 5. Claims 22-24, 27, 29-35 and 37-42 rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over ELIAS (U.S. Patent No. 5,928,807) in view of REN et al. (WO 
01/48852). 

16. With respect to claim 22, ELIAS teaches a fuel cell that has a separator plate that 
has flow channels (distribution structure) in the plate for distributing a medium. Figure 3 
(below), Col. 2, Lines 26-33. ELIAS teaches that the entire distribution plate is made 
out of an elastic, plastically deformable material. Col. 1, Lines 44-48. Specifically, 
ELIAS teaches that the entire plate is elastic and made from the same material to 
account for thermal expansion, i.e., during fuel cell operation the plates heat and 
expand, such that making the plates elastic allows the plates to elastically deform, while 
loaded, to prevent leaks. Col. 1 , Lines 28-35. ELIAS does not require that the 
distribution structure be disposed within the distribution portion— rather, ELIAS requires 
that the distribution structure of the distribution portion and the separator plate be 
integrally formed. Col. 2, Lines 26-33. 



Fig. 3 



13 



a 




6 



Application/Control Number: 10/561,088 
Art Unit: 4191 



Page 6 



1 7. However, REN, which deals with flow channels for electrochemical cells, teaches 
that separately forming the flow distribution assembly, in the form of a sheet, and then 
pressing the distribution assembly against a backing plate to create a bipolar plate 
provides a compact and inexpensive method for forming a bipolar plate. Page 2, Lines 
20-23. Additionally, as per the MPEP, making an integral item separable is obvious. 
2144.04(V)(C). Specifically, a person having skill in the art would appreciate that 
making the elastic distribution structure separate from the actual plate itself would not 
change the overall function of the two structures when combined. Additionally, although 
EL IAS teaches that the elastomer seal should not be made separate from the plate, 
ELIAS does not discuss any detriment to making the distribution structure and plate 
separate. Therefore, it would have been obvious to a person having ordinary skill in the 
art at the time of invention to make the distribution structure separate from the 
distribution plate because REN teaches that doing so provides for a more cost-effective 
production system for distribution plates with distribution structures. 

18. With respect to claim 23, ELIAS teaches that the distribution structure is 
disposed between the separator plate and the electrode plate in the membrane 
electrode arrangement. Figure 1 . This is a spatially structured layer. Figure 1 , Col. 2, 
Lines 28-33. 
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19. With respect to claim 24, ELIAS teaches that the channels (distribution structure) 
on the plate are formed by stamping, which a person having skill in the art would 
appreciate is a form of surface pressing. Col. 3, Line 45-46. Specifically, a person 
having skill in the art would appreciate that stamping is a form of surface pressing 
because a stamp is used to shape, i.e., press, the material of the separator plate into a 
given structure. 

20. With respect to claim 27, ELIAS teaches that the distribution structure is 
disposed between the distribution plate and the electrode membrane plate (Figure 1) 
and that the plates are in sealing communication with one another. Col. 3, Lines 25-26. 

21 . With respect to claim 28, ELIAS teaches that the channels/ducts (distribution 
channel) are configured to allow gases (media) to serially flow through them. Col. 2, 
Lines 35-37, 44-48, 52-61 . The ducts/channels are connected to an entry and exit. Col. 
2, Lines 52-61. 

22. With respect to claims 29-31 , ELIAS teaches that the distribution structure 
(channel) is used to provide for gas flow and that the structure is deformable to ensure a 
complete media seal during thermo-induced expansion and deformation. Col. 1, Lines 
44-47, Col. 2, Lines 26-33. Therefore, it would have been obvious to a person having 
skill in the art at the time of invention to modify the shape of the elastically deformable 
structure because modifying the shape would impact the type of seal that is formed 
during thermo-induced expansion and deformation. Specifically, the size of the 
elastically deformable distribution structure would impact the surface area of the seal 
that is created. Additionally, as per the MPEP 2144.04(IV)(B), changes in shape are a 
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"matter of choice which a person of ordinary skill in the art would have found obvious 
absent persuasive evidence that the particular configuration of the claimed [shape] was 
significant." 

23. With respect to claims 32-33, ELIAS teaches that the distribution plate is made 
from elastic material so that if the distribution plate thermally expands during heating, 
the distribution structure disposed on the plate will deform to prevent the seal from 
breaking. Col. 1 , Lines 28-47. A person having skill in the art would appreciate that 
when the distribution structure thermally expands in the loaded condition, the 
distribution structure will elastically deform in response. Additionally, a person having 
skill in the art would further appreciate that when a three-dimensional structure 
elastically deforms, the deformation of one side has an impact on whether the other 
sides of the structure deform. Specifically, a person having skill in the art would 
appreciate that when the top of an object deforms, the change in shape of the top 
impacts the shape of the sides of the distribution structure. 

24. With respect to claim 34, ELIAS teaches that the distribution structure 
(channels/ducts) is projections that extend outwardly from the distribution portion. 
Figure 3. 

25. With respect to claim 35, ELIAS teaches that the distribution structure includes a 
channel. Figure 8, Col. 2, Lines 35-37, 44-48. 

26. With respect to claim 37, ELIAS teaches that the bipolar plate contains multiple 
elastic flow channels and an elastic seal integrated into the plate, which are partially 
different elastic portions in the distribution structure. 
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27. With respect to claim 38, ELIAS teaches that the plate, and thus the distribution 
structure, is formed from graphite. Col. 4, Lines 15-20. 

28. With respect to claim 39, ELIAS teaches that the distribution plate is media tight. 
Col. 3, Lines 25-26. 

29. With respect to claim 40, Examiner notes that spring rate is a mathematical 
expression of the amount of weight/force needed to compress a spring. Accordingly, 
the greater the spring rate of an object, the more force that is needed to compress the 
object. Therefore, it would have been obvious to a person having skill in the art at the 
time of invention to vary the spring rate to manipulate how response the deformable 
distribution structure would be to force exerted against it. 

30. With respect to claim 41 , ELIAS teaches that the distribution structure (flow 
channels) has adjacent flow channels that are separated by the actual channel creating 
structure, which would create a first space proximate a second space, said first and 
second portion sharing a wall. Figure 3. 

31 . With respect to claim 42, ELIAS also teaches that the distribution structure (flow 
channels) has a serpentine configuration, such that adjacent flow channels (first and 
second openings) would be expected to open in opposite directions. Figures 2 and 3. 

32. With respect to claim 43, ELIAS teaches that the distribution plate is a bipolar 
plate. 

33. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over ELIAS 
(U.S. Patent No. 5,928,807), as applied to claims , and in view of ONODA et al. (U.S. 
Patent No. 4,997,728) 
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34. ELIAS teaches that the fuel cell plate is combined with over components to 
create a media tight seal, but is silent as to how this seal is obtained. 

35. However, ONODA, fuel cells, teaches that fuel cells can be secured by surface 
pressing the fuel cell stack (plurality of plates) together. Abstract and Figure 3. 
Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time of invention to secure the plurality of cells via surface pressing because ONODA 
teaches that surface pressing effectively seals the plurality of plates (fuel cell stack). 

36. Claim 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
TAKAHASHI et al. (JP 410241707 A). 

37. TAKAHASHI teaches a fuel cell that has a separator plate that comprises, among 
other things, a corrugated panel (distribution portion for distributing a medium) for 
current collection which consists of a collecting section and form reactant gas channels 
(distribution structure). Figure 1 , Paragraph 9. TAKAHASHI further teaches that when 
the fuel cell stack is clamped together to seal it, planar pressure becomes uneven and 
highly localized at the clamp position. Paragraph 6. In light of this, a person having 
ordinary skill in the art at the time of invention would realize that modifying the material 
thickness of the of the distribution structure would make uniform the planar pressure 
exerted by the clamping structure. Specifically, tapering the material thickness of the 
distribution structure that is closest the clamping pressure points would decrease the 
localized planar pressure, which would allow for more uniform planar pressure. 
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38. Claim 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over ELIAS 
(U.S. Patent No. 5,928,807), as applied to claims , and in view of TURPIN et al. (WO 
03/034530 A2) 

39. ELIAS teaches the parameters of the fuel cell, but is silent as to whether the fuel 
cell is used in an electrolyser or electrochemical compressor system. 

40. However, TURPIN, which deals with flow field plates, teaches that it is known in 
the art that fuel cells are essentially reverse electrolyzers and the structure in one is 
applicable to the structure in the other. Page 1 , Lines 5-13. Therefore, it would have 
been obvious for a person having skill in the art to use the fuel cell structure taught by 
ELIAS in an electrolyser because TURPIN teaches that electrolysers have the same 
structural features as fuel cells, the only difference being that they work in reverse. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ELI MEKHLIN whose telephone number is (571)270- 
7597. The examiner can normally be reached on 5/4/9. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry Lorengo can be reached on 571-272-1233. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/ELI MEKHLIN/ 
Examiner, Art Unit 4191 



/J.A. LORENGO/ 

Supervisory Patent Examiner, Art 

Unit 1793 



